Discharge in liquid has been studied in many forms and water is the mostly used liquid in those researches. In this paper, alcohol aqueous solution is used to form stable discharging. A kilo-Hz alternating current high voltage power source is used to generate plasma under the surface of liquid and the power frequency set is the range of 1~20 kilo-Hz. The voltage-current curve, optical emission spectrum and many other evidences show that the discharging in liquid is intermittent with high optic effect.
INTRODUCTION
Liquid discharge has been studied mainly in three forms: pulsed discharge [1] , RF (radio frequency) [5] / microwave [2] discharge and DC discharge in the past few years, and the mostly used liquid in those experiments is water [1, 2, 4, 5] . Discharge in dielectric liquid has been researched with both alternating current and direct current [6, 7] . The two theories [1, 10] of dielectric liquid discharge are heat generated bubble and field ionization. Heat generated bubble theory take the idea that the discharge in liquid comes from the discharge of bubble in liquid which forms by heating the liquid. It was considered that the liquid molecules were ionized under influence of the external electric field as the field ionization theory. _______________________ Figure 1 shows the device used to discharge in liquid and measure the electric parameter and spectrum while discharging. A kilo-Hz AC power supply is used to generate the plasma as the figure shows. The cathode is connected to the ground and the anode is connected to the high-voltage power source while both the cathode and anode were placed in alcohol aqueous solution. We don't use a safeguard-resistor as the both electrodes are not direct connected and the liquid is electrically insulated. A voltage probe is connected to the electrodes to measure the voltage while a current probe is added to the anode wire to measure the discharge current. In order to figure out the discharging component, an optical probe is placed above the liquid which is connected to a spectrometer. The alcohol aqueous solution is hold in a cylindrical glass container of 150 ml volume. The electrode is a copper cylinder with the diameter of 0.9mm. The two electrodes are surface insulation processed except the ends. Space between the two electrodes is 1.5mm. The spectrometer can observe the light which wavelength is between 340 nm and 800 nm. TABLE I shows the current-voltage curve of the discharge plasma in alcohol aqueous solution with different concentration. During the experiment, as the voltage of the electrode raises, more and more bubbles are generated between the two electrodes. Figure 2 is the discharging photograph in the container.
EXPERIMENTS AND DISCUSSION
As the voltage/current-time curve shows in TABLE I, we assume from the curve that the discharge of dielectric liquid in this experiment is intermittent at kilo-Hz frequency. The liquid conducts when discharging as it became conductive plasma and the voltage between the electrodes decreases while discharging because the electric resistance comes down as the liquid changes from insulated into conduction.
The instantaneous current increases to a very high value at the moment when the liquid is electrical breakdown. Figure 2 . Photograph of discharging. 
电流
The optical emission spectrums (OES) are shown in Table 1 , and OES diagnosis of plasma species in alcohol aqueous solution are shown in TABLE II. And spectral line of 431.4nm is CH, 515.4nm is C 2 , and 656.3nm is H α [8, 9] . As it is shown in OES, the relative intensity of the light is weak, but there is nearly no noisy in the spectra. So we can use it as a good method to identify different discharge matter. What's more, we can use it as a new kind of light source due to its high electric-light transform efficient.
Needle-needle electrodes are also tested and the changes of current is very small (<5%) while the discharge-start voltage didn't change at the same condition. Another reason why needle-needle electrodes are not mainly tested items is that the electrodes may be corroded while discharging.
CONCLUSIONS
Stable discharge in dielectric organic liquid is viable, and the discharge is intermittent at kilo-Hz frequency according to the voltage/current-time curve. And great optic effect and Joule heating effect comes with the discharge. It might be a good light source in the future.
Anyhow, there are still some questions to be confirmed in this experiment. We are trying to make it out what the black precipitate is, and also we are trying to find evidence with great evidence ability to prove the discharge pattern in this experiment. And it's a long way.
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